Pinus densiflora seedlings were inoculated with three indigenous ectomycorrhizal fungi (Cenococcum geophilum, Rhizopogon roseolus and Russula densifolia) in single-, two-, and three-species treatments. After 8 months, the colonization rates of each ectomycorrhizal species, seedling growth and the nutrition were assessed in each treatment. P. densiflora seedlings inoculated with different ECM species composition showed an increase in height and basal diameter and improved seedling root and shoot nutrition concentrations compared to control treatment. Generally, combined inoculation had a more positive influence on the seedlings than the single inoculation. The three-species inoculation presented the highest growth and basal diameter and concentration of most nutrients except potassium. In conclusion, the results provided strong evidence for benefits of combined inoculation with the indigenous ectomycorrhizal fungi on P. densiflora seedlings under controlled conditions.
INTRODUCTION
Ectomycorrhizal (ECM) fungi usually improve the uptake and transfer of nutrients and water to the host plant, especially under unfavourable environmental conditions. In addition, the ECM mantle acts as a physical barrier avoiding water losses and root desiccation (16) .
In many temperate and boreal forest ecosystems the dominant tree species present form ectomycorrhizal associations. The host-fungus symbiotic compatibility, the ease of inoculum production and the fungal ecological adaptability to the transplantation site are some important criteria to select ECM fungi for nursery mycorrhization programmes (9) .
Inoculation with selected ectomycorrhizal (ECM) fungi has often been identified as a promising nursery cultural practice to improve the quality of the seedling stock and its performance after out-planting (14) . As this is a highly resource-consuming effort, the seedlings should be inoculated with ECM fungi best suited to host tree species and that rapidly colonize their roots, and which are well adapted to the environmental conditions of 
MATERIALS AND METHODS

Fungal material
Fungal isolates of Rhizopogon roseolus (Corda) Th. Fr. contamination from other ECM species, the growth chamber was previously checked to be free of ECM inoculum.
Seedling harvest
After eight months of growing, the P. densiflora (12) and K by flame photometry (15) .
Statistical analysis
One-way analysis of variance (ANOVA) was used to analyze data with the SPSS 14.0 software package. Differences among treatments were separated by the least significant difference test (P 0.05).
RESULTS
In the single-species treatments, C. geophilum colonization percentage was significantly higher than R.
roseolus and R. densifolia. In the two-species treatments of C.
geophilum and R. roseolus, C. geophilum was dominant. When C. geophilum and R. densifolia were inoculated together, no significant difference was found. In the treatments of R.
roseolus and R. densifolia, R. densifolia was higher than R.
roseolus. In the three-species treatment, C. geophilum showed the highest colonization percentage whereas R. densifolia showed the lowest (Fig. 1a) . The ECM biomass followed the same trend of colonization percentage (Fig. 1b) . Control treatment seedlings had no ECM colonization on all 30
replicates. densifolia was significantly higher than the seedlings from other treatments (Fig. 2a) . Seedling basal diameter increased significantly by inoculation with the species composition of C.
geophilum + R. roseolus and C. geophilum + R. roseolus + R.
densifolia with respect to other treatments (Fig. 2b ). Control treatment seedlings had no ECM colonization on all 30
replicates. The root biomass of control treatment was significantly higher than other treatments. However, the root biomass of seedlings inoculated with R. roseolus was significantly higher than that of the inoculated with C.
geophilum + R. densifolia (Fig. 3a) . Shoot biomass of the seedlings inoculated with C. geophilum + R. densifolia and C.
geophilum + R. roseolus + R. densifolia was significantly higher than other treatments (Fig. 3b) . ECM fungi showed strong physiological variability both within and between species, some species appeared more ecologically adapted to certain sites than other species. To gain maximum benefit from mycorrhizal inoculation, seedlings should be inoculated with fungal symbionts which were the best suited to specific tree species, and which were well adapted to the environmental conditions of the planting site. were able to take the advantage of mycorrhizal root system, and were able to withstand planting stress. This study explored the potential benefits of the inoculation with the indigenous ectomycorrhizal fungi in combinations on P. densiflora seedlings. More observations and measurements are, therefore, necessary to elucidate this, and will be done in our experimental plantations in the future.
